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(54) Title: A NOVEL POLYPEPTIDE - TUMOR SUPPRESSOR PROTEIN 63 AND THE POLYNUCLEOTIDE 
ENCODING SAID POLYPEPTIDE 

(54) -#«f mtk.-&mmtm? a ft&m&mmmmm 

(57) Abstract: The invention discloses a new kind of tumor suppressor protein 63 and the polynucleotide encoding said 
polypeptide and a process for producing the polypeptide by recombinant methods. It also discloses the method of applying the 
polypeptide for the treatment of various kinds of diseases, such as carcinoma of breast, Wilms' tumor, other kinds of tumor, 
development disease, inflammation, immune disease, hemopathy, HIV infection. The antagonist of the polypeptide and* 
therapeutic use of the same is also disclosed. In addition, it refers to the use of polynucleotide encoding said tumor suppressor 
protein 63. 
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infold, mv&m. *t 



BEST AVAILABLE COPY 



5 #$40^63, UAMk^m^^^Jfn. &&*m$&k£W&frP 

10 &0[Carthew,R.W.ftRubin,G.M. (1990) Cel 163, 561-577] „ sina ^Sft^ft^tt 
4l^1§fcS|^#'sevenless ^Ras-1 -fg-f [Fortrni, M. E. , Simon, M. A. et 

al. , (1992) Na ture355, 559-561] [Gaul, U. , Mardon, G. et 
al., (1992)Cell68, 1007-1019], $*0-^ ^M^t^TT^ p21, & 

ftife^^&H P 53 ^P^tfuft p53 fta&fe j&JJ [Ams on, R. B. , Nemani, M. , Roperch 

15 et al. , (1996)Proc. Natl. Acad. Sci. USA 93, 3953-3957], 

«^A^^Ji-fet^--^sina^@^|5]^#|HUMSIAH^@, ft 

^P**l*6^-Ittt. *«Wil msMM&ti (WT1) $foW%£$L, 
RNA i£#]i£$$ [Kennedy, D. , et al. , (1996) Nat. Genet. 12, 329-332] 

20 [Birney, E. , Kumar, S. et al. , (1993) Nucleic Acids Res. 21, 5803-5816] . 

HUMSIAH WT1 &} RNA % tW®M® 

fj^ifc^ [Kenn edy, D. , Ramsdale, T. ,Mattick, et al. , (1994)Nat 
Genet. 12, 329-332], HUMSIAH £0H*|->H: 2. 3kb ^f-Jft^ ffi&M 
mRNA. HUMSIAH IIH^^t-ftE**^^^^*^^**^*!*^^ 

25 &*^2e&&!1$5Ib§^ Wilms JM [Bieche, I. &Lidereau,R. (1995)Genes 

Chromosomes Cancerl4, 227-251] [Wang-Wu u, S. , Soukup, S. , et 
al. , (1990)Cancer Res. 50, 2786-2793] . 

/f^fOSMfc^jt, HUMSIAH£6tt&#;Mfe&&##&#m3£ft. fe 1 ^ 
HUMSIAH g-lM P21&6M, &--*l , ifr#BNgtt8»fcl@ : f : . 
30 iii±^@^^^l^#^m, £J*JflU JUL ft* 

/RS PMA+#J Ecv304 #QJ3&>&, PMA - ft Ecv304 L02 &Jfe#U 4 



$JB^- 63. 

-if 9&&X£:M&&g*iftANI#l'«| B^ 63 £6 , #J8i****Kt*6 

&*fH«^?'J. lr^/i#^@f-63I-&^^0^^^4^^^^^^^^ 

«Ba^^-^i^^^l4^^^J3tii#f'J0^63^#^^t^*0x 
#&#J, 

*#|tftA*«F, £&^: SEQ ID No. 2 

SEQ ID NO: 2 ?'J $ # Jft . 

(a)H^^^SEQ ID No. 2*U£g#?Jft£jftft£###; 
0>) (a) 

(c)£ (a)j& (b)ft###&#?J£;fr£.£70MBI3i4ft####. 

i^#^#^^^^J^4iT^^-#: (a) M:^ SEQ ID NO: 1 + 



341-2062 £>(b)&% SEQ ID NO: 1 + 1-2444 . 

It ft -MM* it, *fefe*IJ8 It. *JtW^*A^«#*«#fi& 

fls-Mfc. 

*^B^^^*tB^^|#E^/^#fe#«f , J^^^^IL^^ > Wilms 



*#££#*#«B>63g^iit, Steffi 

#fc^#^#*#«B*-63tta"j-. 

aNMJB* 63 il^tlglllltiifil^il, *Mft#«!lB? 63 
0j|jp, "C-T-G-A" 5L#^^^!j "G-A-C-T* 

^^^W^tJ-q-itit^r^S^^^^T^*^ (Southernmost 
Northern^^F^) &*±mniti%fl&#i&#4tTS%$.fr#$%&ft 



WBfr*. HTflfc^y&TJial&JteH&W^M*, *PitiiMBGALIGN&#(Usergene 
software package, DNASTAR, Inc. , Madison Wis. ) . MEG ALIGNS 
|^^^^^Cluster^tk$tM^^#^^ (Higgins, D. G. |i P.M. Sharp 
(1988) Gene 73: 237-244). Cluster&itit&iflf R 

iL R W^* *iiT Ait# : 



M^m&Cluster&j^ Jotun Hein 

R^^IeH^W^'^ (Hein J., (1990) Methods in emzumology 183: 625-645). 

"ftft" * Fa, F(ab') 2 £Fv, 

£S«)i: + #iB. thrift, -*&&j*£tt###aj£#)ft#£i i fc#4fr + 



^**W#7Ht*ftt£flt JM#fN@W, ***JiAASEQ"lD.N0:2 

(I)&#-#, # + 
*B**fc*H*tt£'£*ft*; ** (III 

*£lli&#7&&tt&i& , &**£*i£;£SEQ ID NO:2 & 

*£!&tt#&#&j|:AAJiJft&&tt cDNA frfe<£ 
2444 +**, 341-2062 J 573 + 



*&#tt#&#&"^Bi&DNA#A&&RNA$£. DNA^£&& cDNA, ^@ 
ft DMi4Ax£$& DNA. DHA pr^-^^^^^KM^. DNA ifr 
*H«I4£. l^J^^M^^^^ SEQ ID N0:1 M^ftll^M^ 

*«*jfc«J?f«, 

H^&^SBQ ID NO: 2 H>£# Jft» fei? SEQ ID NO: 1 fh ^ftM E#?'J 

1*4 SEQ ID NO: 2 K##&#flttt$&*l#2l; 

50%, ft«#70%$#|§j& ) . «B^#^^^r^#T^*^^^r^ 

S&#ftii&fi&T&#&* I ifc]ft. &0.2xSSC, 0. l%SDS,60t:;^(2)^3tN-ilPM 
*P 50%(v/v)«J»gfcJ8r, 0.1%*^ii$fr/0.1*Ficoll, 42'C#; j£(3)fc£ 

^tt^^fifc^ft^flU SEQ ID NO: 2 Jft^ft#|&£)ft##ratt£fc## 

frft^^AM^^10^tft.^JI:S> 20-30^**, S^S^ 50-60 
^M£«,:t#^£^ lOO^^^I^Ji.^^^^-lfe.^^^^t^rJt^/ft^P 



*kWmkftmn%MTM&m: i)JII£B&dna4*x«dna 

^t^tt***. Xfit^ft^5t* cDNA^^'Jft^^. ^M^&ftcDNAft 

**cDHA**. ftftoRNA tt#l*-fe*rjMr**fe 

^#(Qiagene)„if^^cDNA^^3tf ft#& (Sambrook, et al. , Molecular 
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York, 
1989). i£-*T#fl|jMt4;&ft cDNA*£, & Clontech /£fr| ft* C DNA g 

•f): (l)DMA-DNAjftDNA-RNA**; (2)#^*S^ ft ft ft (3)*^# 

£f (D^*+, ^^^ft##^^^Wft^^#«ftft^r— §p^b 

*, *-fe^S>10^#«, $#££4> 30*«#*, 50>Nft# 

•> *fc*£>iDo+tt#*. ith^h, 2000 

ftfttt* looo^tt****. *^Mft^#itf^^tB^ft*S^^^4 

Western @|$:&& B lPt& (ELISA) #„ 

>&^PCR^7|trj#DNA/RNAft^r)i(Saiki, et al. Science 

1985; 230: 1350-1354)*ifci^-f^ft*ifeW«f*H. #J5'J^«/A^ + #I'J 
£-£ft cDNA ftf, pTft^ft^ RACE & (RACE- cDNA £$&i£r$ , ^-f PCR 

HT^*ft^r**i3tii«jft*ijt^»^^ritft DNA/RNA 
^±^#f'Jft^B^ft^0,^^#DNA^^#ft###^^J^^^ 
ft#&fr#lMM$$y:& (Sanger et al. PNAS, 1977, 74: 5463-5467) 3fl&. 



#*&**fT. *ttM*££>Mfc*ttcDMA#a|. *fc#»*±"fc«rcDNA/* 

(Rosenberg, et al. Gene, 1987, 56: 125) ; M^^JM* 
pMSXNDifea*$t#:(Lee and Nathans, J Bio Chera. 263: 3521, 1988) & 

^^^K^%^1i^fh^-^WWmm^ 63 ft DNA# 

DNA^J&&7|t> #.^iifl^7|t# (Sarabroook, et al. Molecular Cloning, a 
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989) . #f 
i£ft-DM ft _bv - mRNA & 

*B^ftft«#l^*: *JI&#*ft lac j£ trpjji^; A<£fftftPL^ 
f-;*^^^^feCMVirgp^^^^^,HSV^#i5[B|^#^^la^^^ SV40 

LTRs #&t-&rI^ft^^@«$i!aJM#$& 

S. #Sf-&DNAiMfcttWi3tM0f-. itf 300 >Ni**h 

-f^5*^^S*HW#*. TT#tttt^fe&££f^#A(ft#I--*itt loom 

270 >M$*;tfft SV40 *^$J^^Ife*--'ttW#jl|J#®-f-^lft^* 

ftft^i:£flJ!&ft*§!'litt, «$ifflJ&*t#Jflft-*H-i£«S|> *r**ftttK 



^-g- «#JiifflJ&» frimtHflJi; j££fc#£#!Blfe, 

«; Jfi£ff$*g4s&, *nt%**44iijfc. teftttfl-J-tf: A^#f, ««g 

S2j£Sf9; f&4fe£9j&&> CHO, COS j£ Bowes Ht^SifflJM. 

MgCl,. ^ft*^***^***?. 

ii^*^#f'J@-f 63 (Science, 1984; 224: 1431). % T##: 

(2). £££ 

R-f: fl^tMl, *6l&**IAS(ife#^r*), mi, &f * 
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5 ffl 2^^^^j}|»*#^S^63 W*P5»Sfel»ft/ft%3itffl(SDS-PAGE).63KDa 

itt&IKt&*##Sambrook#A, Itlfl (New York: Cold 

Spring Harbor Laboratory Press, 1989) +#fi£ft£fls tlS&ritt^t 

15 ^^#,^|l/#/t.^-#^limAI&J3l^RNA„ JjjQuik mRNA Isolation Kit 

(Qiegene ^Sfj^ft ) A&RNA+^&poly (A) mRNA. 2ug poly (A) mRNA&a£#$: 
$$cDNA. # Smart cDNA&|£ft*|:fc( J$ % Clontech )#cDNA# &£ft#AI'JpBSK (+) 
*MMClontech^;*ft)ft#&|iH£A±» $HW>H5a, &f|#J5&cDNA;fc#. ^Dye 
terminate cycle reaction sequencing kit (Perkin-Blmer^-^l/ c iJp) $3ABI 377 

20 (Perking 

#^&#tt^£DNA##|##£ (Genebank) d£4rlfe&, -^IS: 
0726c09^cDNA^^^t^DNA„ it^^-^^J^I^^^lir^^^AcDNA^^ 
ift*T#fal!>]£. ijMUtBj!, 0726c09&fej^ft£fccDNA^2444bp (frSeq ID NO: 1 
#F^) > JMM41bp£2062bp*-^1722bpft##W&*£& ( ORF) , 

25 £6M (frSeq ID NO: 20^) . &ffl#jfefclirfr£#pBS-0726c09, $«9ft$-6Jt 
^^M#f'J@^63„ 

&ifefl|2: ^RT-PCR^r*^ir«M#fJ 0^63^0 

30 Qiagene^i^iJ^^,^T?'J5!#l^fi-PCRrJt: 

Primerl: 5'- GGAAGGCCAGGGGGCTTGGATGTG -3' (SBQ ID NO: 3) 
Primer 2: 5'- AATTACAAATATAATTTTATTAAC -3' (SBQ ID NO: 4) 



Primerl^ft^SEQ ID NO: 1 
Priraer2^SEQ ID NO: 1#; * 3'^^ 

nfr&ftM*'. ^50Ml^^^+^50mraol/L KC1, lOmmol/L 
Tris-Cl, ( P H8. 5),1. 5ramol/L MgCl 2 , 200 p mol/L dNTP, 10pmol§|#/, lU^Taq DNA 
il^glfClontechAffl/Vp) . &PE9600SJDNA&#J£tt (Perkin-Blmer-^) Jl$"F 
25>f^$: 94°C 30sec; 55°C 30sec; 72°C 2min„ RT-PCR 0^- IpJ p 
-acting PB^Rg^^^^K^JS. rJt^^QIAGBN^^^^J^ft, 
^TA^ir^J^#^iJpCRt#± (Invi trogen^^fp ) . DNA##I^£;^M 
PCR/^ftDNA^'J-^SEQ ID NO: lffi ^$l-2444bp£-£;|f3 

*M3: Northern ^P^^^jf|^#iJiIf-63^@^^: 

^|-#7i^m^RNA[Anal. Biochem 1987, 162, 156-159] . 
&JMftMMi-tt*l. gP^4M#^#,^m-25mM##^, 0. 2M£,gMft ( pH4. 0 ) # 

ii*R$ff^&, i/PAlj#M^#^l/5#:^^i,#-^^^ (49: 1) , 

K&ktiiM, io.zfcft) #%m&%$tonMKM%$L. 

MA%fcMlO%Z i n&%, ^J*#&-f;!fc + . ^OpgRNA, ^20mM3-(N-^#^) 
F^tH ( P H7.0) -5mMZ,^-lii*l EDTA-2. 2Mf gftl. 2%#J®||&JR_L3fcfTife 1 &. 

M *lfMfc**-h. « - 3J P dATPilitltfll 51 j& M P-#ieftDNA&#. 

^^DNA^^Hl^f^flt,PCRrJS^M#«Hf-6346^E^y!l(341bpM 
2062bp) „ #32P-#iB#&4f ( ^2 x lO'cpm/ml ) 7 RNAft - 

** + -f42°C^^4tft, »$&^50%«Pjtt-25mM KH,PO< ( pH7. 4 ) -5 x SSC-5 x 
Denhardt's**^200 Mg/nil»*|DNA. &M&1 x SSC-0. 1%SDS + ^55"C 

$;30min. $Jg-, JflPhosphor Imager^ft^^f^J^S:. 

»seq i^m-A^mmmmmn, m\&-rt$&*$.tm\fy, &n 

Primer 3: 5'- CCCCATATGATGACTCCTGAATCAAGGGATACT -3' ( Seq ID No: 5 ) 
Primer4: 5'- CATGGATCCTTAATGTGATGGGTGTGCTTGTCT -3' (Seq ID No: 6 ) 

y$&}%iimf?\, NdeI$iBamHm-^^:^^^^^^^||^pET-28b(+) (Novagen 
Cat.No.69865. 3)_t^^#t4l*J^^iA. BttH 0ft 
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pBS-0726c09;^$a0pg, 5l#)Primer-3^aPrimer-4^!|^10pmoK Advantage 
polymerase Mix ( Clontech^^S ) 1 n 1„ 94°C 20s, 60°C 30s, 68°C 2 

£tMP#£ (^«30pg/ml) ftLB^&g^ii&Jf, j3t&PCR^&#&PBti£ 
fit, #^ff«i^F. *^^|E^WP0ttAft (pBT-0726c09) ^Hftl5^#SM 
&#ftAJWf BL21 (DE3) plySs (Novagen^frJ/S*?.) . &£-N|J#j|E- ( ^«30 ji 
g/ml) $LB$#J##;£+, t±fBL21 ( P ET-0726c09 ) £37 0 C$#M#t4-£$, 

10 *AIPTGm^*^lmmol/L, gg^lM'Mtf. MMIf.^^ 
•R*±y#, 6>H&&£ ( -6His-Tag ) ^^^^M^f^His. Bind Quick 

Cartridge (Novagen^/^)^^, ftM? toMMME^*. 
£SDS-PAGB&&, &63KDa&#fiJ--£--#|« (ffl2) . &$£PVDFJU 
/flEdams;!M|&$frN-#&£W^$r, £Jp-$15^ll^^SEQ ID NO: 2$r*F 

1 5 W N-ift 1 5*&& ft 3ft*^E^* E . 

NH2-Met-Thr-Pro-Glu-Ser-Arg-Asp-Thr-Thr-Asp-Leu-Ser-Pro-Gly-Gly-C00 

20 H (SEQ.ID N0:J).^-^#|t^J^jkt*-6^^iL^^-6«l^*^. 

#j\L: Avrameas, et al. Immunochemistry, 1969; 6: 43. Jf!4mgJi3£jfiL$L3rl=| g'ftkjsL 

*J;fo>Sfc&-*. ^^15pg/ml4iL^6^6#^^^#:Wji^#ELISA 

25 IgC #^tt^^-f*ftt,»ft^Sepharose4B#±, jfl^Jitf &A&IgG+^& 
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*&fcflttBttJ8:A*&#tt### ft SEQ ID NO: 1 

ft#*>J#£E*tt£##ft#*|. M&$L%&&$mM&%* Southern 

Northern £tf]3PJI:###!!|lHl @ ! 

*tf ft £ * ft >t ftiffeffft * * , Kft IMUl# ft # £4*Mfcft ft 

#^f£«££. ***±W*4hft-*ji|jfcM^ft^#. **jfc 

«^«*aA^*jft*# '(AiftttftftMftA^mft). aft**t**ttJ. 

#tt£##ftSBQ ID NO: 1 #fl#5.*htt*##ft#&; #:i|t#4|-£*P^*- 
Jfelfltt^tfftSEQ ID NO: 1 #M£*hft£##ft/|-&. *&Nri<&/a*E&9 

**##*H^*iijftj:, *ft*a'A«»»ftji*frT, 

}k*&m£m&sw id no: i 

ff IX T & A *» ft m JSt to Jl+jfM : 

1, mJvbik&mti 18-50 *##ft; 

2, GC^»^ 30%-70%, &d£j|| 

Si E# (Bp SEQ ID NO: 1) &£pftA0iI/f ?'J# 

*!l##&*Hf-ftft*&#te/a; 

&4M (probel), M,T%~£U4i, % SEQ ID NO: 1 
«#5*h (41Nt): 

5'- TGACTCCTGAATCAAGGGATACTACAGATTTGTCTCCAGGG -3' (SEQ ID NO: 8) 
m\l (probe2), j|-f #li^SEQ ID NO: 

(41Nt): 
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5'- TGACTCCTGAATCAAGGGATCCTACAGATTTGTCTCCAGGG -3' ( SEQ ID NO: 9 ) 
DNA PROBES G. H. Kel ler; M. M. Manak; Stockton Press, 1989 (USA) VXB&tft 

1, A*f#***a* + **DHA 

(PBS) fi^-m*. ffi#/^#7J 2 ) 
10 & lOOOg &to#*M&£l 10 3) Jf^f-t^ (0.25mol/LM;25raraol/L 

Tris-HCl,pH7.5; 75mmol/LnaCl; 25mm6i/L MgClO 10ml/g). 4) 

* 4°C m%%&m*&%%-&&&&> tSftft**^**. 5 ) 1000g 
10##. 6)^l#^«(#0.1gft^a^# P o r,>l-5ml), #6UO0Og 
lO^HK 7) ^titJ+ttl^ (#0.1gft*Jffl^#fiiPlml). &£&#T 

15 

2, DMftj»ttll& 

jfr*: 1) #1 l-10ml4PBS$£E!j3&, lOOOg £*i?10 2)^*B«£0& 
f *Sf«^^lfe ( 1 * 10 8 iffl/&/ml ) &>ym lOOul gLfctJ+fc. 3 ) fa SDS 
«3j 1%, iP^t^»^t#SDS J:^PA5'i^^K^+, a«ife*rft£$# 

20 - &mmtrt.. 4) 

*#6l*Km&#2£ 200ug/ml. 5) 50 fl C 1 *fc|-j&& 37°C g&«it$:. 

6)/B#ft$5»: f.^: #A#( 25: 24: 1 )«, + 10 

###(24: 1 ) £ifclO&#. 9 ) DNA ^|«##£tff . ^ 

25 iftfi-DNA ft&ft*PZ*#ft&. 

3, DNA^^^L^K^ 

#S: 1 ) # 1/10 Ml 2mol/L 2 teftft* 100%Z,#*fJ DNA + , 

ia^l. £-20°C&g l^Pill^. 2)*»C?10£#. 3) /h^&ib 
4)fl70%*Z,# 500ulft*JLiiL, *i<f 5^. 5 )/>iCf Atti**!* 500ul 

£JI!j 7) TE i^f * DNA ftjfe. te3fc*fc**&J8* 

15 



iip lui. 

I^Tf 8-13 jfrafUfi^&^BMr^fett, £JD *rlL&ifcfT£ 14 jMfc. 
8)#RNA@|Ai(PgijDNA^4 , ) lOOug/ml, 37°C#7&30##. 9 ) frA 

5 SDS^^SIK, ^*^J83^ 0.5%?fPl OOug/ml. 37°C 30 10)J3#fr 
ftttifcSh ##£(25: 24: 1 ) J^lO^Ht. ll)^#tlj 

fltttftttflft: ###(24: DtlfM, &^10&#. 12)*ifc#iB 
l/10fcft 2mol/L Hfc&fr 2. 5 fcfcJfrZ.il, 7&^2-20°C 1 ^ftf. 13) 
^ 70%^i|AlOOi4^«7«, £<Vfi&, tftttft, ^1^1^3-6 14) 
10 A MI *P A 2 „ DNA 15 ) &££##-f-2<rc. 

i ) * 4 x 2 g *£r£* £ ( nc jt ), ja4M5££jifcfc# tb A 

i«NCJl> ^«^ffi^^^4 , ^'J^K5^^#^ 

. 

15 2)MMSS^15#ft-, ^f-#M±, ^iSt^f. 

3 ) g-f 0. Imol/LNaOH, 1. 5raol/LNaCl ftat&Ji 5 ^# ( if # ), l&^fi 

-f §38* 0. 5mol/L Tris-HCl (pH7. 0 ), 3mol/LNaCl ftHHUi 5 ^# ( W# ), 1$ 

4)*1^JHt&+, 60-80°C^^2^N-„ 

20 

1 ) 3-n lProbe ( 0. 1OD/10 » 1 ), >A 2 |i IKinase 8-10 uCi y- M P-dATP+2U 
Kinase, !^#iPS^fcfc 20 u 1. 

2) 37 °C 2^N". 

3) >l/5#L^^^^f^^^iJ ( BPB ). 
25 4 ) & Sephadex G-50&. 

5 ) 32 P-Probe & ft ( Monitor Jftft ). 

6) 5jj&/tf, 10-15 f . 

8)^t-^^^^gp^^f ^#^"P-Probe(t-^^t%- 32 P-dATP)„ 

30 

M^ + ,^PA3-10mg®^^^.(10xDenhardfs;6xSSC, 0. lmg/ml 
CT DNA (**JfeJfcDNA).), ##&P£, 68°C 2 /jMtf . 

16 



ti#fi*-i fo\M&mm, m&vfc, 42°c 
5 i ) m a^»6«/#ji. 

2 ) 2xSSC, 0. 1%SDS + , -40°C & 15 ^# ( 2 & )„ 

3 ) 0. lxSSC, 0. 1%SDS + , 4<TC & 15 ( 2 & ). 
4)0.1xSSC, 0.1XSDS+, 55°C$; 30 (2&), IStf. 

10 

■l) &aj 

2) 2xSSC, 0. lSiSDStf 1 , 37 0 C& 15&# (2&). 

3 ) 0. lxSSC, 0. 1KSDS + » 37°C & 15 ( 2 & ). 

4) 0.1xSSC, 0.1%SDS+, 40*C^15^# (2&), IMi 1 . 

15 

-7o°c, i-^m (B^Hmm^Mm^m^ 



25 7 DNA Microarray 

£B&Ji-&&0#&# (DNA Microarray) £@ fHfr SS^ 

&*#*MML ^P"5r#i^^M DeRisi, J. L. ,Lyer, V. ftBrown, P. 0. 

17 



(1997)Science278, 680-686. RX®L Hel le, R. A. , Schema,M. , Chai, A. , Shalom, D. , 
(1997) PNAS 94: 2150-2155. 

(->£# 

4Mt* cDNA #i+ 4000 *£##*#*l$*fe DNA, 

5 ^tuy^mn pcr mr%, ^mm^r^^mmn 

500ng/ul M Cartesian 7500 Cartesian ^-fDA-f*^ 

#Ji. &5kZ.\m&-&% 280 M ra. ttj&tt^ttatffcfr**. ^fc, »-ftf# 
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1. 






2. 


0. 2XSDS&&1##;- 




3. 


ddH 2 0&&$*, 




4. 


NaBH 4 #K 5^#; 




5. 


95 0 C^C^ 2^#; 


15 


6. 


0. 2XSDS&:&1##; 




7. 


ddH 2 0>+&p$#; 




8. 


25°C##^Bt^^ 0 



( ±L ) &4H£iG 



20 #&mRNA, Oligotex mRNA Midi Kit(j$| QiaGen £feft mRNA, 

#^#J ft^^fe-ft^l Cy3dUTP(5-Amino-propargyl-2'-deoxyuridine S'-triphate 
coupled to Cy3 fluorescent dye, j$ g Amersham Phamacia Biotech 'k%) 
Aft>&£il&$ mRNA, JH^^^'J Cy5dUTP(5-Araino-propargyl-2'-deoxyuridine 
5'-triphate coupled to Cy5 fluorescent dye, j$g Amersham Phamacia Biotech 

25 *w#m&ikiL&& (&&mmm%) buna, fi^^^tbin^. & 

Schena, 

M. , Shalon, D. , Hel ler, R. (1996) Proc. Natl. Acad. Sci. USA. Vol. 93: 10614-10619. S 
chena.M. , Shalon, Dari. , Davis, R. W. (1995) Science. 270. (20) : 467-480. 
30 C =L > 

^^'J#*i ttJL®®£&&im\5&ft--&& UniHyb™ Hybrid ization 
Solution (#g TeleChem '^)*&ifc + #ff&& 16 Sffltfjfcifcjfc (lx 

18 



SSC,0.2%SDS) &&£JB ScanArray 3000 ( J$ g General Scanning 'A 

^ ) &fi-&$> ##ttffl#J8 Imagene&# (M® Biodiscovery ) $4t&# 
^tf&S, #tB#^£&Cy3/Cy5 tkju 

&J:;MM#&£& (i££&#'JMiffl)&&) ^J^WJft^ *A* ^ 
5 1*. A/ft* ¥#J&* Jff* PMA+ftBcv304$fl)frHu PMA - #jEcv304|E|jfe$U ^^ft 
L02^|feDc. ^JWJftl^B*«L02ftl|fe*KA , t5!lj»ft». fc*£l-3>Ky3/Cy5ttift& 

10 XA^it 

ft sina ft $ tfe sevenless ^ 

15 Ras-HI &*0J3&jiM&£te#-£££. P2D Ett^afc^ft 
P 53 SfD^&jft p53 ft&fcfcfc . 
AHA%sina£g#E&&HUMSIAH;g@, £^JM#$5&M£. 



20, ^W.tt#li^*^^AHUMSUHjlS*6WA^^*r.tvM#^** 

JM, Wilms JM> BJ£J£t*ft£> 4atH«lt^. 

25 lll^: 

£jfl , &&ttflr , #: &Jft#, Wilms jMfilg, /ffift, W> &f;®> 6il#i> 

ft. grj&ft, AMU** 

30 ft, &*£*«j££f*iP#> 
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£$L: m<k%$W&, «S£, 

^fc#£#&^;fc££2U&$* wiims jm, «jtt*3L^ 

4-fe&TrPMMi**f. itm&M, *-&ai#tt, iL$'|4&^#. 
#&T> «IL^^^Jt^*^^^#f«J @^-63 ^«iJ|>J^#i£^t^#f!lS 

. Jft"^^f!l@^63^#»J^^^J^^#^@-?-63^^^^^Jif , & 

ft. 

^^fj@^63^^##ie„ 

^t^#^JSf-63#;^^^^#[#:„ (fe*|fc-F): 

Fab Fab ft 

20 



M&MMytMB? 63 $} ^R-T" (Kohler and 
Milstein. Nature, 1975, 256: 495-497), A B-|fflfl&£ BBV- 

/* (Morrison et al , PNAS, 1985, 81: 6851) . WB^ttif ^Mttft*(».S. 
Pat No. 4946778) fo^M -f&^ftJMW*! 0^ 63 

&fl<Ni$fcl0^ 63 ttftft^/B^ + , 
^^#^lBf"63„ 

^JM##]0f- 63^tt**l^*b*-fe^*^H^*#«» &Afcrt 
^a^^it^^rt*---^**^^^**. *pJM##J0^63 

^#$>]0-^ 63^, TfVLMftMWHtii&W®* 63££t&^ + $agt£^$ 

&^JM#$<]0f-63 
0^63 prBU£fe«N fc&7fc^###fc#tt#ilS#*l0-J-63, &-^t# 

21 



63 ft##«&#£«|*j. #&m¥&QMM$WB3- 63 ft##«ft g 
&a§#$#-##3£"q";RL-F M^iUUSambrook, et al.). ^MM^^ 
@f-63^#^#^Pj^5.J|^^4 1 ^^ 5 ^^^ o 

#$!lM#$<J@^ 63 mRNA ft*$#H RNA # DNA) U&&mk& 

*&W1b&m3lto. RNAft8|#RNA^iS 

£#ft& RNA rtHflffUS. RNA 5fp 

DNA^^pr^B^^^RNA^ DNA^^^7|t^#, 
&£$S$«ft&7|t &r^J&^ . &X RNA ^f-^iiitll^ RNA ft DNA 
^^^^^#«#.^DNA^^J&t^I'Jt^^RNA|^^@|^^^ftTt. 

*. 63 ft««^f-&»^##>] 0^- 63 tt#3fcJ£5* 

£&^ft&TM##J0f- 63 ft#f *P$H9#M!tt>$IB? 63 ft dna 
^^^^^#r#*^^^^^J|fJ3t^#^EI^63 ££&tR&£ 
Southern f«&, Northern f«&, &&&ftji%%Jk&ftft& 

#£tttf#J:fc4lKAft^.ifefc#f!l. *^B^ft#^#^ft-^^^ 

RNA-££«M$Jk.£ (RT-PCR)#L^ri#-tk^#r«lt^#f!|@f- 63 ft^^ 
#:«M#fm^63^0ft^^4^^-f^^jgt0#f!jB^63^^ft^ 

M^fjg^ 63 ^^ft^^fe^iEf if £mjm#$!)s^ 63 dna 

&$Ls t&*P#fc*Hj#t#. pF^a^ft^Tlt^ Southern 

ft^ii, @jlh^ Northern £pi£&. Western fp^^pr l*I^!i$r^M^^$„ 

22 



ffiffitzL, &#cDNA$J&PCR3l*Mft&15-35bp), 

cDNAj£. 

^i&r&^J^fr/tte. jfc&;kft&i£> #jSLVerma#, Human Chromosomes: a 
Manual of Basic Techniques, Pergamon Press, New York(1988). 

^-^BStttM. 3£S##"*TJ8. : HJiP» V.Mckusick, Mendel ian 
Inheritance in Man ("^2!^^ Johns Hopkins University Welch Medical 
Library$#U&#). &fst[ * &&#£lffe'feftE# 

*&*tt«Efi<M*rt£. *T«***life* 

23 
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U -^«£Jft-JM#$l@f-63, SEQ ID NO: 2 

^^.J^Jj SEQ ID N0:2#r*ft#.*M^'J£^ 9 5% ft ft ^ 'ft. 

3, to&*J5Mt2 0T3£tt#)ft, £#fc£f- SEQ ID NO:-2 0r*ftfc 

(a) SM£*SEQ ID N0:2Jft*$UMfc#?Jtt#Jft#£/m* 

00 (a) a#ft#«?&; & 

(c) ^ (a) j£ (b) 70%^|sl#^#^t^. 

SEQ 

ID N0:2Jft*££&#8ltt## : 8 : &. 
ID N0:1 4" 341-2062 SEQ ID NO: 1 + 1-2444 ####1 . 

fr. ' 

#|-*H&i=iBfl&: 

(b) 4-6 + ^ft'WJfiM#t«#M#^^^i^ 

Ife. 

(a) ^*afeW*#*|0^63^#T,*#WJ^*8^WXSft*iftIlfe; 

(b) m^^ftfe&mWMWm^ teft&thZlk- 

10, ^^ti^#^^^^^,##|E^^^^^t^JII , i'i#*JH^63# 

25 



12, ivMlg&nffiilftfo&yg, ##$E£^fc£ seq id no: i m^%& 

i4, 1-3 

i5> 1-3 *#«-ffe^t^f- 

16, ^«J^*4-6+^fi-^J^^^^^^^^^^, 

is, i-6 & ii +^fi-^m*^^^#^, ^mt^n^^ 
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S 2 
1/1 



# n * 



(iii)#*!&@:9 

(2)SEQ ID NO: 1 

(i)#*!l4HE: 

(A) -fe&: 24 44 bp 

(B) H^: 
(CM£'|*fc: 

(ii)^^H^: cDNA 



(xi)^'J#i£: SEQ ID NO: 1: 
1 GGAAGGCCAGGGGGCTTGGATGTGAGTCTAGTGCTCCTGGTCCCCAAAGTCACAACCCCT 
6 1 TCTATCCCAGC ATCCCAG ACTTCTCCGGGCGGGGACAGAGTTGG ACGTGCATGGCTGTGT 
1 2 1 CCTGCAATCCCCTCGCCACGACCGCCCGGGACGGAGTGG AAGCGGGTCCGTGCCCCCGTT 
1 8 1 CCTCGCGCCAGCCTCGGCGGTGGCAAGCGCTGTCCCCCAGCAGAGGTGTCCCTGG ATACA 
241 GGATAGCAAAACCTGATCTCATAAAACCTAGGTCACAAAGGACAGCCCTGCAAAACAGAC 
301 CCTATTTGGATCAAGTGAGCCAGTTCCTGGAACCTGAATAATGACTCCTGAATCAAGGGA 
361 TACTACAGATTTGTGTCCAGGGGGTACGCAGGAGATGGAAGGCATCGTGATAGTGAAGGT 
421 GGAGGAGGAAGATGAAGAAGACCATTTTCAAAAGGAAAGAAACAAAGTACAGTCATCGCC 
481 ACAAGTTCTCAGTCGCTCTACAACTATGAATGAGAGAGCCTTATTGTCATCGTATTTAGT 
541 TGCATATAGAGTGGCAAAAGAGAAAATGGCTCACACAGCGGCTGAAAAAATTATCCTTCC 
601 AGCATGTATGGACATGGTACGGACAATTTTTGATGACAAATCAGCTGATAAACTAAGAAC 
661 TATACCTCTTAGTGATAATACAATATCTCGTCGAATCTGTACGATTGCAAAACATTTGGA 
721 AGCAATGCTTATTACACGGGTGCAGTCCGGTATAGACTTTGCAATCCAACTCGATGAGAG 
781 CACCGATATTGCAAGTTGTCCCACACTCTTGGTTTATGTCAGATATGTGTGGCAAGATGA 
841 TTTTGTAGAGGATCTCTTATGTTGTTTAAATTTAAATTCACATATAACTGGATTAGATTT 
901 ATTTACTGAATTAGAAAACTGCCTTCTTGGTCAGTATAAATTAAACTGGAAACATTGTAA 
961 AGGAATTTCAAGTGATGGAACAGCAAATATGACCGGAAAACACAGCAGACTTACTGAAAA 



1 



1 02 1 ATTGTTAGAAGCAACCCACAACAATGCTGTTTGGAATCACTGTTTTATTCATCGAGAAGC 
1081 TTTGGTATCCAAAGAAATTTCACCAAGTCTGATGGATGTATTGAAAAATGCAGTGAAAAC 
1141 TGTTAAnTTATTAAAGGAAGCTCACTGAATAGCCGACTTCTCGAAATATTTTGTTCAGA 
1201 GATTGGAGTGAACCACACCCACTTATTGTTTCATACAGAAGTTCGTTGGCTTTCTCAAGG 

5 1261 AAAAGTATTGAGCAGAGTATATGAACTCAGGAACGAGATTTACATTTTTCTCGTTGAAAA 
1 321 GCAATCTGATTTGGCAAATATTTTTGAAGACGACATTTGGGTAACAAAATTGGCATATTT 
1381 AAGTGATATTTTTGGCATTCTTAATGAATTAAGCCTGAAAATGCAGGGGAAAAACAATGA 
1441 TATATTTCAGTATCTTGAACATATTCTAGGATTCCAAAAGACGTTATTATTGTGGCAAGC 
1501 AAGACTTAAAAGTAACCGCCCTAGCTACTATATGTTTCCAACATTATTGCAACACATCGA 

10 1561 AGAGAACATTATTAATGAAGACTGCTTAAAAGAAATAAAATTAGAGATATTGTTGCATCT 
1621 CACTTCTTTGTCTCAAACTTTTAATTATTACTTTCCGGAAGAGAAATTTGAATCATtAAA 
1 681 GGAAAATATTTGGATGAAAGATCCATTTGCTTTTCAAAACCCAGAATCAATAATTGAGTT 
1 741 AAACTTGGAGCCTGAAGAAGAGAATGAATTATTGCAGCTCAGTTCATCATTCACACTAAA 
1801 GAATTATTATAAGATATTAAGTTTATCAGCATTTTGGATTAAGATTAAAGATGACTTTCC 

15 1861 ACTGCTAAGTAGGAAGAGTATATTGCTGTTACTACCATTCACAACTACATATTTGTGTGA 
1921 ACTAGGATTTTCAATCTTGACACGGTTAAAAACAAAGAAGAGAAATAGGCTCAATAGTGC 
1981 ACCAGATATGCGGGTAGCATTATCTTCATGTGTTCCTGACTGGAAGGAACTTATGAACAG 
2041 ACAAGCACACCCATCACATTAAATACAAACTTTACAAAATTCTGTGTATAGCCAGGTGTG 
2101 GTGGCTTACGCCTGTAATCCCAGCAGTGGGAGACCGAGGTGGGCAGATCACTTGAGTTCA 

20 2.1.61 AGACCAGCCTGGCCAACATGGTGAAAGCGCATCTCTACIAAAAATAGAAACCTTAGCCAG 
2221 GCGTGGTGGCACATGCCTGCAGTCCCAGTTACTTGGGTGCCTGAGGCAGGAGAATCTCTT 
2281 AAACCAGGAAGGCAGAGATTGCAGTGAGCTGAGATAATCCCACTGCATTCCAGCCTGGGC 
2 341 AACAGCGTGAGACTTCATCTCAAAAAAAAAAAATTGTATTTGTACTTTTAAAGGGATTTT 
2401 GCAGTATGTTGTAGTTAAACGTTAATAAAATTATATTTGTAATT 

25 

(3)SEQ ID NO: 2^/^,1. : 

(A) -fe^: 573^« 

(B) H§): 

30 (D)^#^^: 

(xi)^?'J^^: SEQ ID NO: 2: 



2 



1 Met Thr Pro Glu Ser Arg Asp 

16 Thr Gin Glu Met Glu Gly He 

31 Asp Glu Glu Asp His Phe Gin 

46 Ser Pro Gin Val Leu Ser Arg 

61 Leu Leu Ser Ser Tyr Leu Val 

76 Met Ala His Thr Ala Ala Glu 

91 Asp Met Val Arg Thr He Phe 

106 Arg Thr He Pro Leu Ser Asp 

121 Thr lie Ala Lys His Leu Glu 

136 Ser Gly He Asp Phe Ala lie 

151 Ala Ser Cys Pro Thr Leu Leu 

166 Asp Asp Phe Val Glu Asp Leu 

181 His He Thr Gly Leu Asp Leu 

196 Leu Gly Gin Tyr Lys Leu Asn 

211 Ser Asp Gly Thr Ala Asn Met 

226 Glu Lys Leu Leu Glu Ala Thr 

241 Cys Phe He His Arg Glu Ala 

256 Ser Leu Met Asp Val Leu Lys 

271 He Lys Gly Ser Ser Leu Asn 

286 Ser Glu He Gly Val Asn . His 

301 Val Arg Trp Leu Ser Gin Gly 

316 Leu Arg Asn Glu He Tyr He 

331 Leu Ala Asn He Phe Glu Asp 

346 Tyr Leu Ser Asp He Phe Gly 

361 Met Gin Gly Lys . Asn Asn Asp 

376 Leu Gly Phe Gin Lys Thr Leu 

391 Ser Asn Arg Pro Ser Tyr Tyr 

406 He Glu Glu Asn He He Asn 

421 Leu Glu He Leu Leu His Leu 

436 Tyr Tyr Phe Pro Glu Glu Lys 

451 Trp Met Lys Asp Pro Phe Ala 

466 Glu Leu Asn Leu Glu Pro Glu 



Thr Thr Asp Leu Ser Pro Gly Gly 

Val lie Val Lys Val Glu Glu Glu 

Lys Glu Arg Asn Lys Val Gin Ser 

Ser Thr Thr Met Asn Glu Arg Ala 

Ala Tyr Arg Val Ala Lys Glu Lys 

Lys lie He Leu Pro Ala Cys Met 

Asp Asp Lys Ser Ala Asp Lys Leu 

Asn Thr lie Ser Arg Arg He Cys 

Ala Met Leu lie Thr Arg Leu Gin 

Gin Leu Asp Glu Ser Thr Asp He 

Val Tyr Val Arg Tyr Val Trp Gin 

Leu Cys Cys Leu Asn Leu Asn Ser 

Phe Thr Glu Leu Glu Asn Cys Leu 

Trp Lys His Cys Lys Gly He Ser 

Thr Gly Lys His Ser Arg Leu Thr 

His Asn Asn Ala Val Trp Asn His 

Leu Val Ser Lys Glu He Ser Pro 

Asn Ala Val Lys Thr Val Asn Phe 

Ser Arg Leu Leu Glu He Phe Cys 

Thr His Leu Leu Phe His Thr Glu 

Lys Val Leu Ser Arg Val Tyr Glu 

Phe Leu Val Glu Lys Gin Ser His 

Asp He Trp Val Thr Lys Leu Ala 

He Leu Asn Glu Leu Ser Leu Lys 

He Phe Gin Tyr Leu Glu His lie 

Leu Leu Trp Gin Ala Arg Leu Lys 

Met Phe Pro Thr Leu Leu Gin His 

Glu Asp Cys Leu Lys Glu He Lys 

Thr Ser Leu Ser Gin Thr Phe Asn 

Phe Glu Ser Leu Lys Glu Asn He 

Phe Gin Asn Pro Glu Ser He He 

Glu Glu Asn Glu Leu Leu Gin Leu 



481 Ser Ser Ser Phe Thr 

496 Ser Ala Phe Trp He 

511 Arg Lys Ser He Leu 

526 Cys Glu Leu Gly Phe 

541 Arg Asn Arg Leu Asn 

556 Ser Cys - Va.l Pro Asp 

571 Pro Ser His 



Leu Lys Asn Tyr Tyr 

Lys He Lys Asp Asp 

Leu Leu Leu Pro Phe 

Ser He Leu Thr Arg 

Ser Ala Pro Asp Met 

Trp Lys G hi Leu Met 



Lys lie Leu Ser Leu 

Phe Pro Leu Leu Ser 

Thr Thr Thr Tyr Leu 

Leu Lys Thr Lys Lys 

Arg Val Ala Leu Ser 

Asn Arg Gin Ala His 



(4)SEQ ID NO: 3 toft & 

(A) -fc&': 24** 

(B) |H§): 

(D)£#i£$: m 

Ui) SEQ ID NO: 3: 
GGAAGGCCAGGGGGCTTGGATGTG 24 

.. .(5) SEQ ID N0c4$^& 

(A) -fc&: 24** 

(B) H^: 

(Oim: 
(D)£#£$: 

(xi)#?'J$i£: SEQ ID NO: 4: 
AATTACAAATATAATTTTATTAAC 24 

(6) SEQ ID NO: Stb$& 
(i)#*l#$E 

(A)*&: 33** 
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(B) H#: 

(C) 44tt: 

(D) &#&$: Aft 

5 (xi)##J$a£: SEQ ID NO : 5: 

CCCCATATGATGACTCCTGAATCAAGGGATACT 3 

(7) SEQ ID NO: 6ft£& 
(i)#*HME 

10 CA)-fe&: 33^* 

(B)HM: 

(D)##£fc$: at 

15 (xi)/f?'J$o£: SEQ ID NO : 6: 

CATGGATCCTTAATGTGATGGGTGTGCTTGTCT 33 

(8) SEQ ID NO: 7 
(i)#*|#flE: 

20 (A)-££: 15>MU|£ . 

(B)^: 

(xi)/f?>J$3£: SEQ ID NO: 7: 
25 Met-Thr-Pro-Glu-Ser-Arg-Asp-Thr-Thr-Asp-Leu-Ser-Pro-Gly-Gly 15 

(9) SEQ ID NO: 8$-ft& 

(A)-fe£: 41^$ 

30 

(C)$$&: 
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(ii)^HSl: 
Gti)##l#i£: SEQ ID NO : 8: 
TGACTCCTGAATCAAGGGATACTACAGATTTGTCTCCAGGG 

(10) SEQ ID NO: 9tb$& 

(A) -fe&: 

(B) £^: ft* 

(xi)Jf ?'J$*|: SEQ ID NO : 9: 
TGACTCCTGAATCAAGGGATCCTACAGATTTGTCTCCAGGG 
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